revealed seven clones, with four MSSA clones responsible for 80% of the cases. Some clones persisted or reappeared throughout the study. Three bacteremic clones were found colonizing health care workers (HCWs), particularly clone C, which was harbored by at least 15% of HCWs.
In spite of a decreasing incidence of Staphylococcus aureus infections in neonates in industrialized countries, this microorganism is still an important cause of bacteremia in neonatal intensive care unit (NICU) patients and has been associated with high mortality and morbidity (5, 9) . In recent reports (14, 15) , S. aureus was found to be responsible for 7.8% of cases of late-onset sepsis (LOS) and 3% of cases of early-onset sepsis (EOS) in very-low-birth-weight (Ͻ1,500 g) neonatal infants. Furthermore, methicillin-resistant Staphylococcus aureus (MRSA), either nosocomially or community acquired, has emerged as a challenging pathogen in NICUs (7, 13) .
After gathering several cases of methicillin-susceptible
Staphylococcus aureus (MSSA) bacteremia in our NICU in 2005, we decided to investigate the epidemiology and clonality of S. aureus recovered from blood samples in neonates during a 4-year period (2002 to 2005). To date, the majority of attention has been focused on the characterization of nosocomial isolates of MRSA in the NICU setting, and there are few studies of molecular epidemiology of MSSA in the NICU (6) . In order to gain insights into the dynamics of transmission of S. aureus in NICUs, we also conducted a molecular surveillance study in health care workers (HCWs) to determine their possible role as a reservoir of infection. Our NICU is a 44-bed referral unit, 14 intensive care beds in Table 1 . Eleven neonates (78.5%) were premature infants (gestational age of Ͻ37 weeks), and 9 (64.2%) had very low birth weights. All patients were hospitalized from birth. Twelve of 15 episodes (80%) were considered LOS (median age at presentation of 14.5 days; range, 6 to 61 days), and 3 (20%) were EOS. Most cases of LOS (75%) were catheter-related infections. The source of bacteremia in EOS was known in two cases: one episode was considered vertical transmission from the mother, and the other was catheter related.
Molecular characterization of isolates performed using PFGE showed seven clones (Table 1) . Four clones were responsible for more than one case of sepsis during the 4-year study period, with some clones persisting for several years (Table 2 ). Clone C was the most frequent, affecting four infants; clone E affected three infants; clone B affected two infants causing three episodes of bacteremia, and clone D affected two neonates. Three other isolates presented unique PFGE patterns (A, E, and F). Clone E corresponded to a MRSA strain which presented certain genetic determinants, staphylococcal cassette chromosome mec type IV and PVL genes, characteristics of community-associated MRSA strains (17) . We do not know how this neonate acquired this MRSA strain, but recent reports have illustrated the penetration of a community pathogen into the NICU, where nosocomial transmission may rapidly spread the microorganism (7, 13) .
The purpose of the present molecular epidemiological study of S. aureus strains isolated from blood was to gain insight into the clonal structure of S. aureus and to determine whether particular clones of these organisms were spreading within our NICU. To address this, we elected to study isolates of S. aureus that were recovered from blood because of their undoubted clinical significance and the potential utility of such an investigation in defining the epidemiology of invasive S. aureus infections. Although we recognize that these isolates represent the "tip of the iceberg" in terms of the total S. aureus population, we believe that molecular epidemiological studies of these pathogenic organisms can provide a clearer view of the overall clonal diversity within this species. Our study revealed four predominant MSSA clones responsible for 80% of cases of S. aureus bacteremia, including 11 cases (91.7%) with LOS and one case with EOS. Some of these MSSA clones persisted in our NICU between 2 or 3 years (clones B and C), and others (clones D and G) reappeared after 1 or 2 years of apparent eclipse.
In order to gain insight into the dynamics of transmission of S. aureus in our NICU, we performed a point-prevalence active surveillance in HCWs. Although it was performed in a limited time frame and not all HCWs were screened, we found 26.6% (16/60) of HCWs colonized with seven different MSSA clones, and four of the MSSA clones were also found in neonates (Fig.  1) . No HCW was colonized with a MRSA. A predominant MSSA clone (clone C) was colonizing 15% of HCWs and caused 26.7% of cases of sepsis in three consecutive years. The long persistence of this MSSA clone could be explained because HCWs may have served as the reservoir to colonize neonates. Other studies have reported the implication of HCWs as the reservoir of either MSSA or MRSA outbreaks (2, 16) . In our NICU, most cases of S. aureus sepsis were catheter-related infections. Probably, these neonates were first colonized with MSSA strains acquired from HCWs, and subsequent infections of vascular catheters in these immunocompromised patients caused bloodstream infections.
Understanding the epidemiology and clonality of S. aureus infections has important implications for future efforts to control the emergence and spread not only of multidrug-resistant strains but also of multidrug-susceptible microorganisms. Given that these infections are potentially preventable, we believe that active surveillance of MSSA infection during periods of increased incidence would be useful in the detection of unsuspected transmission caused by breakdowns in infection control practices.
